Introduction
The reproductive activity of the goat is known to be under photoperiodic control. Short daylength is stimulatory whereas long daylength has a suppressive effect on female ovulatory cyclicity. The effects of long daylength, however, continue only for 150-200 days after exposure to such a regimen; ovulation recurs despite continuous exposure to long days (Mori et ai, 1984; Maeda et ai, 1986) .
Since the length of gonadal quiescence is similar to that of the anoestrous season, the onset of the breeding season might be due to the photorefractoriness of the animal to long daylength as has been suggested in ewes (Robinson et ai, 1985) . However, the mechanism by which long daylength induces gonadal involution or its reactivation is, as yet, poorly understood.
In shfjep the regulation of LH secretion is considered to be of central importance in seasonal breeding; there is an apparent seasonal change in the responsiveness of the hypothalamic-pituitary axis to the negative feedback effects of oestradiol, which is dictated by changing daylength (Legan & Karsch, 1980; Webster & Haresign, 1983) . The positive feedback action of oestradiol eliciting the LH surge may also undergo seasonal alternation, as Land et ai (1976) have found a reduction in responsiveness in anoestrous ewes, although other authors have failed to do so (Beck & Reeves, 1973; Goodman & Karsch, 1980; Haresign & Friman, 1983) . In goats, however, little is known about the endocrinological background of seasonal reproduction.
The present study was undertaken to investigate how photoperiod influences the feedback effects of oestradiol on LH secretion in the Shiba goat, a Japanese native miniature goat which breeds non-seasonally in its natural habitat but ceases ovulatory cyclicity if it is exposed to a lighting regimen of long days (Mori et ai, 1984) .
Materials and Methods
Experimental design. The time course of the experimentation is illustrated in Fig. 1 (Mori et al., 1983) . Figure 2 summarizes the oestradiol infusion used in this experiment. Oestradiol (0-9pg'/ml in sterilized saline (9 g NaCl/1) containing 01% ethanol) was intravenously infused with a microtubing pump (SJ-1211, ' , ' ,^t\ for 48 h starting at 12:00 h (0 h). As shown in Fig. 2 Values are mean + s.e.m. of 12-20 pooled observations. tGroup 2 goats were transferred from 10L:14D to 16L:8D on Day 0. *P < 005, **P < 001 compared with Group 1. (Fig. 2c) . The duration of the LH surge (defined as the period when the plasma LH concentrations exceeded 10 ng/ml) and its magnitude (peak LH concentration) did not differ significantly between groups throughout the experimental period ( Hours from start of oestradiol infusion Fig. 3 (Mori et ai, 1984; Maeda et ai, 1986) . The synchrony of these two reproductive indexes suggests that gonadal involution and reactivation under a long-day regime may be associated with changes in the sensi¬ tivity of the hypothalamic-pituitary axis to the oestradiol negative feedback, and this agrees well with previous observations in ewes (Legan et ai, 1977; Webster & Haresign, 1983) .
The positive feedback effect of oestradiol was also influenced by photoperiod. Simulation of the preovulatory increase in circulating oestradiol by means of a programmed infusion induced a secretory profile of LH similar to that seen during the follicular phase in the Shiba goat . The interval of about 40 h between the initiation of oestradiol infusion and the onset of the LH surge was similar to the interval between the luteal regression, after which plasma oestradiol started to rise, and the LH surge during the periovulatory period In previous studies we have observed that goats develop photorefractoriness to the effects of long daylength on gonadal function and prolactin secretion after prolonged exposure to a long-day regimen (Mori et ai, 1985; Maeda et ai, 1986 ). The present results suggest that the LH secretory system becomes tolerant to the effect of long daylength around the time of appearance of photorefractoriness.
The present results might be interpreted to indicate that the hypothalamic-pituitary axis of the goat becomes hypersensitive not only to the effect of negative feedback but also to that of positive feedback of oestradiol on LH secretion under long-day conditions.
